Diadenosine triphosphate is a novel factor which in combination with cyclodextrins synergistically enhances the biosynthesis of trans-resveratrol in Vitis vinifera cv. Monastrell suspension cultured cells.
Dinucleoside polyphosphates are considered as signal molecules that may evoke response of plant cells to stress. Other compounds whose biological effects have been recognized are cyclodextrins. They are cyclic oligosaccharides that chemically resemble the alkyl-derived pectic oligosaccharides naturally released from the cell walls during fungal attack, and they act as true elicitors, since, when added to plant cell culture, they induce the expression of genes involved in some secondary metabolism pathways. Previously, we demonstrated that some dinucleoside polyphosphates triggered the biosynthesis of enzymes involved in the phenylpropanoid pathway in Arabidopsis thaliana. In Vitis vinifera suspension cultured cells, cyclodextrins were shown to enhance the accumulation of trans-resveratrol, one of the basic units of the stilbenes derived from the phenylpropanoid pathway. Here, we show that diadenosine triphosphate, applied alone or in combination with cyclodextrins to the grapevine suspension-cultured cells, increased the transcript level of genes encoding key phenylpropanoid-pathway enzymes as well as the trans-resveratrol production inside cells and its secretion into the extracellular medium. In the latter case, these two compounds acted synergistically. However, the accumulation of trans-resveratrol and its glucoside trans-piceid inside cells were stimulated much better by diadenosine triphosphate than by cyclodextrins.